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7KHYROWDJHRIFDSDFLWRURQGFVLGHPXVWEHVWHDG\IRUDFFHSWDQWFXUUHQWFRPSHQVDWLRQ7KHSDUDPHWHU
RIFDSDFLWRULVYHU\LPSRUWDQWEHVLGHVFRQWUROVWUDWHJLHVWRNHHSFDSDFLWRUYROWDJHVWHDG\7KHGLVWRUWLRQRI
FDSDFLWRU YROWDJH LV FDXVHG E\ DFWLYH ORVV DQG DF FRPSRQHQWV RI LQVWDQWDQHRXV DFWLYH SRZHU RI LQYHUWHU
WKURXJK WKH VWXGLHV RQ WKH HQHUJ\ IORZ RQ GF VLGH RI $3) EDVHG RQ GLIIHUHQW FRPSHQVDWLRQ DLPV E\
XWLOL]LQJ LQVWDQWDQHRXV UHDFWLYHSRZHU WKHRU\7DNHQD WKUHHSKDVHXQFRQWUROOHG ORDG DVDQ H[DPSOH WKH
LGLRJUDSKLFZD\FRPSXWLQJFDSDFLWRUSDUDPHWHULVLQWURGXFHG
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E\WKHRQRIIFRPELQDWLRQVRIJURXSVVZLWFKLQJGHYLFHV7KHVZLWFKLQJIXQFWLRQLVVKRZHGLQWKHWDEOH

)LJXUH 7KH$3)SULQFLSOHFKDUW
7$%/(, 6ZLWFKLQJ)XQFWLRQ7DEOH
N D E F ND NE NF
      
      
      
      
      
      
      
      
6HW WKUHHSKDVH VXSSO\ YROWDJHV DUH HDHEHF  LFDLFELFF  DQGZRUN RI $3)PDLQ FLUFXLW FDQ EH
GHVFULEHGE\WKHIROORZLQJGLIIHUHQWLDOHTXDWLRQV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,Q XDǃXEǃXF DUH YROWDJHV EHWZHHQ HDFK EULGJH DUPPLGSRLQW RIPDLQ FLUFXLW DQG SRZHU VXSSO\
PLGSRLQWDQGFRPSXWHGDVXD ND8FˈXE NE8FXF NF8FNDǃNEDQGNFDUHVZLWFKLQJFRHIILFLHQWV
2QRIIRIWKHVZLWFKLQJGHYLFHVLQ$3)DUHGHFLGHGE\WKHSRODULW\RIƸLFDWVDPSOLQJPRPHQW7DNH$
SKDVH IRU H[DPSOH ND ZKHQƸLFD! RQ WKH FRQWUDU\ ND! ZKHQƸLFD  6R WKH HUURU EHWZHHQ
UHIHUHQFHFXUUHQWDQGDFWXDOFXUUHQWFDQEHUHGXFHGDQGFRPSHQVDWLRQFXUUHQWZLOOIROORZUHIHUHQFHFXUUHQW
7KH FXUUHQWV RI $SKDVH DQG &SKDVH VKRXOG EH UHGXFHG DQG %SKDVH LQFUHDVHG ZKHQ N  8SSHU
EULGJH DUPV RI $ SKDVH DQG & SKDVH DUH RQ DQG ORZHU EULGJH DUP RI % SKDVH LV RQ 7KH VZLWFKLQJ
FRHIILFLHQW RI HDFK EULGJH DUP FDQ EH FRQVXOWHG IURP WDEOH   DN =   EN = −   FN =  ,I WKH
HTXLYDOHQWUHVLVWDQFH5RQDFVLGHRILQYHUWHULVQHJOHFWHGHTXDWLRQVLQFDQEHH[SUHVVHGDVIROORZV






FD
D GF
FE
E GF
FF
F GF
GL/ H 8
GW
GL/ H 8
GW
GL/ H 8
GW
­
= −°
°
°
= +®
°
°
= −°¯


7R FRQWURO FXUUHQWV LFDǃLFF VKRXOG EH UHGXFHG DQG LFE DXJPHQWHG 7KH GLIIHUHQWLDO RI $3) FXUUHQWV
VKRXOG VDWLVI\ ZLWK WKH H[SUHVVLRQV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WKUHHSKDVHUHVSHFWLYHO\3LVWKHVXPRIWKUHHSKDVHLQVWDQWDQHRXVDFWLYHSRZHU7KHVXPRIWKUHHSKDVH
LQVWDQWDQHRXVUHDFWLYHSRZHULQLV]HUR,WLQGLFDWHVWKDWWKHUHDUHQRUHDFWLYHSRZHUH[FKDQJHEHWZHHQ
DF DQG GF VLGHV LW LV GRQH RQO\ LQ WKUHHSKDVH ,QVWDQWDQHRXV DFWLYH SRZHU RQ DF VLGH ZLOO EH IXOO\
WUDQVIHUUHGWRGFVLGHLIWKHORVVRIHDFKSDUWZDVQHJOHFWHG7KDWLVWRVD\WKHHQHUJ\H[FKDQJHEHWZHHQDF
DQGGFVLGHVLVPDLQO\GHFLGHGLQVWDQWDQHRXVDFWLYHSRZHU3DQGWKHFDXVHVWKHGFYROWDJHGLVWRUWLRQ
S6ǃS$ǃS/ DUH LQVWDQWDQHRXV DFWLYH SRZHU DQG T6ǃT$ǃ T/ DUH LQVWDQWDQHRXV UHDFWLYH SRZHU
UHVSHFWLYHO\DIIRUGHGE\SRZHUVXSSO\DQG$3)DQGORDG
$FFRPSRQHQWVRILQVWDQWDQHRXVDFWLYHSRZHUDQGLQVWDQWDQHRXVUHDFWLYHSRZHUWKDWWKHORDGUHTXLUHV
DUHDIIRUGHGE\$3)RQO\ZKHQKDUPRQLFVDUHFRPSHQVDWHGLH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+HUH SRZHU RQO\ VXSSOLHV GF FRPSRQHQWV RI LQVWDQWDQHRXV DFWLYH SRZHU DQG LQVWDQWDQHRXV UHDFWLYH
SRZHU WKDW WKH ORDG UHTXLUHV WKDW LV WR VD\ IXQGDPHQWDOZDYHFRPSRQHQWRIFRUUHVSRQGLQJFXUUHQW$3)
DIIRUGV DF FRPSRQHQWV RI LQVWDQWDQHRXV DFWLYH SRZHU DQG LQVWDQWDQHRXV UHDFWLYH SRZHU WKDW WKH ORDG
UHTXLUHV2QO\DFFRPSRQHQWVRILQVWDQWDQHRXVDFWLYHSRZHUZKRVHDYHUDJHLV]HURDUHH[FKDQJHGEHWZHHQ
DFDQGGFVLGHVRI$3)7KHSRZHUIORZLVSUHVHQWHGRQ)LJD
7KHLQVWDQWDQHRXVUHDFWLYHSRZHUWKDWWKHORDGUHTXLUHVLVDIIRUGHGE\$3)DQGWKHLQVWDQWDQHRXVDFWLYH
SRZHUE\SRZHUVXSSO\ZKHQRQO\UHDFWLYHSRZHUDUHHTXDOL]HG$FDQGGFVLGHVKDYHQRHQHUJ\H[FKDQJH
7KHSRZHUIORZLVSUHVHQWHGRQ)LJE
7KHSRZHUIORZLVSUHVHQWHGRQ)LJFZKHQERWKKDUPRQLFVDQGUHDFWLYHSRZHUDUHHTXDOL]HG$F
FRPSRQHQWVRILQVWDQWDQHRXVDFWLYHSRZHUWKDWWKHORDGUHTXLUHVDUHDIIRUGE\$3)DQGGFFRPSRQHQWVE\
SRZHUVXSSO\/LNH)LJDRQO\DFFRPSRQHQWVRILQVWDQWDQHRXVDFWLYHSRZHUDUHH[FKDQJHGEHWZHHQDF
DQGGFVLGHVRI$3)
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FKDUPRQLFFRPSHQVDWLRQDQGUHDFWLYHSRZHUFRPSHQVDWLRQ
)LJXUH 7KHSRZHUIORZFKDUWRI$3)
&RPSXWDWLRQRI&DSDFLWRU3DUDPHWHU
7KHFDSDFLWRUYROWDJHRQGFVLGHPXVWEHVWHDG\IRUDFFHSWDEOHFXUUHQWFRPSHQVDWLRQRI$3)&DSDFLWRU
RQGFVLGHKDVWRKDYHVRPHFDSDELOLW\GHPDQGVWRUHGXFHWKHGLVWRUWLRQRILWVYROWDJH%LJJHUFDSDFLWDQFH
LV SURSLWLRXV WR WKH VWDELOLW\ RI FDSDFLWRU YROWDJH ZKHQ FDSDFLWRU YROWDJH LV GHWHUPLQDWH ,QFUHDVLQJ
FDSDFLWDQFHZLOOUHVXOWLQODUJHUYROXPHDQGPRUHFRVW7KHYROWDJHGLVWRUWLRQRIFDSDFLWRULVPDLQO\FDXVHG
E\HQHUJ\H[FKDQJH3URSRVHGLQLIORVVRILQYHUWHUZHUHQHJOHFWHG&DSDFLWDQFHRQGFVLGHFDQEH]HUR
ZKHQRQO\UHDFWLYHSRZHUVDUHFRPSHQVDWHG$FFRPSRQHQWVRILQVWDQWDQHRXVDFWLYHSRZHURIORDGZKRVH
DYHUDJHLV]HURDUHH[FKDQJHGEHWZHHQDFDQGGFVLGHVRI$3)LQWKHRWKHUWZRFLUFV$QGLWZLOOFDXVHWKH
GLVWRUWLRQRIFDSDFLWRUYROWDJHRQGFVLGH
6HWWKHVXSSO\YROWDJHDUH
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$QDO\VLVRI6LPXODWLRQDQG([SHULPHQWDO5HVXOWV
7KH VLPXODWLRQ UHVXOW RIPDWODEVLPXODWLRQ LV SUHVHQWHG RQ )LJ 7KHPRGHO VHOHFWHG LV WKUHHSKDVH
XQFRQWUROOHGORDGDQGSKDVHYROWDJHLV97KHLQVWUXFWLRQFXUUHQWVDUHFRPSXWHGE\LSBLTPHWKRG7KH
LQVWUXFWLRQFXUUHQWVDUHIROORZHGE\WKHRXWSXWFXUUHQWVEDVHGRQFRPSDULVRQPHWKRGRIWULDQJXODUZDYH
7KHVWDELOLW\RIFDSDFLWRUYROWDJHRQGFVLGHLVFRQWUROOHGE\3,DGMXVWHUDQGNS NL 7KHWLPHXQLWLV
PVJULG7KHGLVWRUWLRQRIWKHYROWDJHLVOHVVWKDQ9

)LJXUH 7KH0DWODE6LPXOLQNVLPXODWLRQGLDJUDPRI'&FDSDFLWRUYROWDJH
$ SURWRW\SH EDVHG RQ WKHRU\ DQG FDOFXODWLRQ UHVXOWV ZDV FRQVWUXFWHG WR YDOLGDWH WKH FRUUHFWQHVV RI
FDSDFLWDQFHFDOFXODWLRQ7KHSDUDPHWHUVRIWKHSURWRW\SHDUHWKHSRZHUIUHTXHQF\+]WKHYLUWXDOYDOXH
RISKDVHYROWDJH9WKHORDGSRZHUN:WKHYROWDJHRQGFVLGH9WKHFDSDFLWDQFHX)WKH
VZLWFKLQJIUHTXHQF\N+]
7KHXQFRPSHQVDWHG FXUUHQWRI WKUHHSKDVHSRZHU VXSSO\ LV SUHVHQWHGRQ)LJ DQG WKH FRPSHQVDWHG
FXUUHQWRQ)LJ7KHDEVFLVVDXQLWLVPVJULGWKHRUGLQDWHXQLWLV$JULG

)LJXUH 6RXUFHFXUUHQWZDYHIRUPEHIRUHFRPSHQVDWLRQ

)LJXUH VRXUFHFXUUHQWZDYHIRUPDIWHUFRPSHQVDWLRQ
7KHVXSSO\FXUUHQW7+'LVUHGXFHGIURPWRIURPH[SHULPHQWDOZDYHIRUPDQGPHDVXUHPHQW
UHVXOWV7KHPHDVXUHGYROWDJHZDYHIRUPRIFDSDFLWDQFHRQGFVLGHLVSUHVHQWHGRQ)LJ7KHDEVFLVVDXQLW
LVPVJULGWKHRUGLQDWHXQLWLV9JULGKDOO
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
)LJXUH '&FDSDFLWRUYROWDJHZDYHIRUP
7KH GLVWRUWLRQ LV SHULRGLF IURP )LJ WKH FKDQJH LV DERXW 9 WDNHQ 9 FDSDFLWDQFH YROWDJH DV
VWDQGDUGWKHULSSOHLVRQO\7KHSHUIRUPDQFHRI'&YROWDJHLVDFFHSWHG
&RQFOXVLRQV
7KH VHOHFWLRQ RI FDSDFLWRU SDUDPHWHU LV LPSRUWDQW EHVLGHV WKH DGYDQFHG DOJRULWKPV DQG FRQWURO
VWUDWHJLHVIRU$3)WRDFKLHYHDFFHSWHGFRPSHQVDWLRQHIIHFW7KLVSDSHUDQDO\]HVWKHFRQQHFWLRQEHWZHHQGF
FDSDFLWRUYROWDJHDQGSRZHUVXSSO\YROWDJHEDVHGRQ WKHSULQFLSOHDQGPDWKHPDWLFDOPRGHORI$3)DQG
JHWV WKHSULQFLSOH WRFRPSXWHGFFDSDFLWRU YROWDJH7KH HQHUJ\ IORZRI$3)EHWZHHQ DF DQGGF VLGHV LV
DQDO\]HGUHVSHFWLYHO\ZKHQRQO\KDUPRQLFVDUHFRPSHQVDWHGRQO\UHDFWLYHSRZHULVFRPSHQVDWHGDQGERWK
DUHFRPSHQVDWHGEDVHGRQLQVWDQWDQHRXVUHDFWLYHSRZHUWKHRU\WKHYROWDJHGLVWRUWLRQLVPDLQO\FDXVHGE\
WKH DFWLYH SRZHU ORVV RI LQYHUWHU DQG WKH DF FRPSRQHQWV RI LQVWDQWDQHRXV DFWLYH SRZHU 7KH PHWKRG
FRPSXWLQJWKHFDSDFLWDQFHLVJLYHQE\WDNLQJWKUHHSKDVHXQFRQWUROOHGORDGDVDQH[DPSOH$WODVWWKHZD\
FRPSXWLQJWKHFDSDFLWDQFHLVYDOLGDWHGE\WKHVLPXODWLRQDQGH[SHULPHQW7KHGLVWRUWLRQRIYROWDJHLVOHVV
WKDQ9DQGWKHFRPSHQVDWHGFXUUHQW7+'LVOHVVWKDQ
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